INTRODUCTION
Management of hill land in the UK is undergoing substantial change with Common Agricultural Policy (CAP) reform (e.g. Scottish Executive 2003) , new agri-environmental schemes, new rural development regulations and changing societal pressures. Land managers and policy-makers are constantly asking 'What do we want our hill land to deliver?' Hill and upland systems are complex, with interactions between environmental, biological and human interests. At the site level this often means making trade-offs of one characteristic or output versus another to get the desired outcome. Quantifying these preferences or choices for different outcomes, as defined by those directly interested on the ground, is essential, albeit difficult. Müller and Schmitz (2002) described how to measure preferences for landscape functions in Germany, as did Hillert et al. (2004) , using an Adaptive Conjoint Analysis. This paper describes an attempt to apply such techniques to the hill and upland systems in the UK, to understand and quantify what they should deliver and how policies should be prioritised.
MATERIALS AND METHODS
A pre-survey and a survey were carried out following the approach of Müller and Schmitz (2002) , using some elements of a repertory grid technique (Fransella and Bannister 1977) .
Pre-survey
Twenty-five people (including scientists, veterinary surgeons and rural advisers) were initially contacted by email, and asked to provide a list (short or long) of characteristics that they considered would best describe a hill or upland system. Results were then compiled and a final list of 20 characteristics was drawn up.
Survey
A full postal and electronic survey was then carried out, when 574 people were contacted. The persons contacted were farmers/crofters, land managers, veterinarians, rural agents, conservation scientists and managers, researchers and consultants, who were actively involved in or lived in the hills and uplands of Scotland.
They were sent a short description of the project, and asked a few background questions. They were then asked to select and rank five characteristics that would best define a hill system, from the list of 20 characteristics provided. They then had to state what characterises a good and poor level of each of the five ranked characteristics that they had chosen.
Weighted scores were calculated on the number of times people chose one characteristic.
Ranking scores were calculated by weighting each ordinal number as such: 1 (best rank) was given 10 points, 2 was given 8, 3 was given 6, 4 was given 4 and 5 (worst) was given 2 points. All the points were added for each characteristic, giving a total number of points for each one. The highest number gave the highest rank.
Using these results, an Adaptive Conjoint Analysis was designed, using the Sawtooth Software SMRT vs. 4.7 (Sawtooth Software Inc, 2005) .
RESULTS
The pre-survey gave a wide range of characteristics and definitions of a hill system. When grouping the information, the most mentioned categories were: plant types (ranging from heather to unimproved grasslands), then animal types (livestock and wild), human elements, physical environment (e.g. weather, hydrography), socio-economic elements, topography and landscape and, finally, land use.
The response rate for the main survey was 18%, which is good considering that the actual reply rate for a blind questionnaire is typically around 1%. The respondent types were well balanced, with 30% farmers/land managers, 27% NGO/agencies, 18% scientists, 12% advisers/consultants, 7% rural agents, 5% vets and 1% other categories.
When asked about their interests, 25% of them quoted nature conservation, 24% mentioned rural communities, 21% said woodlands/forestry/estates, 19% stated livestock production and, finally, 11% mentioned animal care and welfare.
When asked to choose five characteristics out of the 20 available, the weighted scores of the respondents' answers gave the list shown in Table 1 . Landscape and topography, land use management and livestock management were the three most chosen.
Correlation analysis between the choices of the different respondent types showed that scientists' choices were highly similar to those of rural agents (r 2 = 0.79), advisers (r 2 = 0.77) and NGO/agencies (r 2 = 0.64). Advisers and NGO/agencies also chose their characteristics similarly (r 2 = 0.64). Interestingly, farmers/crofters' choices were not correlated strongly with any other categories, except to some extent with veterinary surgeons (r 2 = 0.45) and land managers (r 2 = 0.48), and thus were somewhat different from the rest of the respondents.
The ranking of the main categories is also shown in Table 1 . Although the list is similar to the weighted scores, some of the characteristics that were most chosen were not always ranked as high.
Non-parametric tests (Mann-Whitney U (Wilcoxon) rank-sum test) were used to analyse the way respondents ranked their characteristics. It showed that farmers/crofters' ranking was similar (p < 0.05) to those of the advisers/consultants, NGO/agencies and scientists. However, farmers/ crofters were different from commercial land 
DISCUSSION AND CONCLUSIONS
Defining hill and upland systems proved to be quite a challenge, given the wide range of people living in, using or enjoying the land. It took more than 20 characteristics to get a proper image of what such a system represents. When people were limited to a choice of only five characteristics, it was very interesting to note that landscape and topography and land use management came up first, across the full range of respondents. Although most agreed in their choices, some groups were set apart, as seen in the correlation analysis. Indeed, farmers/crofters were not highly correlated to any groups, and tended to choose predominantly livestock management and farming products as characteristics defining a hill and upland system. This difference in choice-making probably reflected their primary involvement and showed that farmers/crofters still defined themselves through their husbandry systems, as producers, a concept already demonstrated by Parminter and Perkins (1997) .
Ranking of the characteristics gave a different picture, and interestingly, although farmers/ crofters tended to rank in the same way as the NGO/agencies, the scientists and the advisers, they were still set apart from the other major land users (commercial and conservation land managers) and rural representatives (veterinary surgeons and rural agents). Despite these differences between respondents ranking, landscape and topography and land use management still came up first, but the physical environment (i.e. soil, climate, slope, accessibility) was also an aspect that was considered as very important. This shows that people understand the limitations/constraints that are unalterable, and work around it. Upland vegetation, livestock and woodland/forestry were also high up in the ranking, when interestingly, these are primary production sources for the system. Tourism and access and recreation were much lower in the ranking, which might show that these functions are not yet completely regarded as important aspects of hill and upland systems.
This exercise of choosing and ranking was used to design a computer-based questionnaire (Adaptive Conjoint Analysis, ACA) which will give each characteristic a value as part of a sustainable hill and upland system concept. Five aspects, which can be influenced by policy, were chosen from the ranking of characteristics. These were land use management, vegetation cover, livestock systems, farming products and local economy. The landscape and physical environment were not included because they are unalterable. The ACA will measure the trade-offs and tease out choices people make between these five aspects when thinking of what future land use policies should target and what the hills should be able to deliver sustainably.
